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In a navigation system which combines the dead reck-
oning and the Kalman filter, an approach to presuming
the amount of the azimuth change with high accuracy
from the gyro output is developed. The gyro contains
some error in a conversion gain, which converts the gyro
output into the angular velocity. In the Kalman filter,
observation values are differences between the dead reck-
oning data and the GPS measurement data, and the
inputs include the error of the conversion gain. By us-
ing the gain error estimated by the Kalman filter, the
amount of the azimuth change, which is calculated by



























x(t + 1) = A(t + 1, t)x(t) + v(t) (1)
x(t) :
A(t + 1, t) :
v(t) :









P (t|t−1) = A(t|t−1)P (t−1|t−1)AT (t|t−1)+V (t)(3)
G(t) = P (t|t−1)CT {CP (t|t−1)CT +W (t)}−1(4)
xˆ(t|yt−1) = A(t|t − 1)xˆ(t − 1|yt−1) (5)
xˆ(t|yt) = xˆ(t|yt−1) + G(t){y(t) − Cxˆ(t|yt−1)} (6)
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P (t|t) = P (t|t − 1) − G(t)CP (t|t − 1) (7)
G(t) P (t|t − 1) x
P (t|t) V (t)















Gt = Gt−1 + 0 (9)
2. (S)
St = St−1 + 1 (10)
3. (θ)
θt = T ·Gt−1 + D·θt−1 + 2 (11)
4. (K)
Kt = Kt−1 + 3 (12)
5. (Y )
Yt = sin(θ)·L·(1−Kt−1)−sin(θT )·L+Yt−1(13)
6. (X)
Xt = cos(θ)·L·(1−Kt−1)−cos(θT )·L+Xt−1(14)


























cos(θ)·T ·L/2 cos(θ)·D·L cos(θ)·L























0 0 0 0 0 0
0 1 0 0 0 0
0 0 2 0 0 0
0 0 0 3 0 0
0 0 0 0 0 0























0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0































































































= − G (26)
= (1 − S) (27)
= (1 − K) (28)
= − θ (29)
abs.y( ) = abs.y − Y
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